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DO YHKLMA
BBI3BIBAIOTCA B KOHTEKCTE BbIDA’>KEHHMA

He MOTYT YIIPaB/IsiTh TPaH3aKL[UsIMHU
BO3BpALLIAlOT pe3y/bTar

[Ipoueaypsl
BbI3bIBatOTCA oneparopoM CALL
MOTYT yIIpaB/IATh TPaH3aKLIUAMU
MOT'YT BO3BpalllaTh pe3yJsibTar

Mpouenypb! 66l BBeAeHbl B PostgreSQL 11. OcHoBHas npuymHa

NX NOABMEHWUS COCTOUT B TOM, YTO (DYHKLMN HE MOTYT YNpaBiATb
TpaH3akunaAmMu. OYHKLMN BbI3bIBAKOTCH B KOHTEKCTE KaKoro-simbo
BblpaXeHns, KOTOPOE BbIYNC/IAETCA Kak YacCTb Y)Ke HayaToro oneparopa
(Hanpumep, SELECT) B y)xe HayaToi TpaH3akunn. Henb3sa 3aBepLlunTb
TpaH3akuMo 1 HavyaTb HOBYIO «nocepennHe» BbINOSIHEHUA onepartopa.

[Mpoueaypbl Bceraa Bbi3biBAKOTCA cneyyasibHbiM onepatopom CALL.

Ecnn aTOT oneparop cam HauMHaeT HOBYHO TPaH3akUuio (a He Bbl3blBaeTCH
N3 y)xe Hayartomn), To B NpoLeaype MOXXHO UCMO/b30BaTb KOMaHabl
ynpaBfeHnsa TpaH3akuuamu.

K coxaneHuto, npoueaypsbl, HanncaHHble Ha sA3blke SQL, nuwweHbl cevac
BO3MOXHOCTU ncnosib3osatb kKomaHabl COMMIT n ROLLBACK, xoT1a Te

N3 HUX, YTO OCPOPM/IEHBLI B HOBOM CTU/e cTaHdapTa SQL, BepOoATHO cMOryT
aTo Aenatb B Oyayuwiem. NoatoMy npumep npoueaypsb!, ynpasnatoLen
TpaH3akuMamu, NpuaeTcsa OT/1I0XKUTb A0 TeMbl «PL/pgSQL. BbinosHeHne
3anpocoB».

IHOrAa MOXHO YC/bllaTh, YTO NpoLeaypa oTnyaeTcst 0T OyHKLUUK Tem,
YTO He Bo3BpaLlaeT pe3ynbral. Ho 310 He Tak — npoueaypbl TOXe MoryT
BO3BpalliaTb pe3y/nbrat, ec/in Heo6XxoanMmo.

®YHKUMN 1 NpoLeaypbl MMeRT obuiee NPoCTPaHCTBO MMEH U BMecTe
Ha3blBalOTCA rnodrnpozpamMmmamu (routine).

https://postgrespro.ru/docs/postgresqgl/16/sql-createprocedure
https://postgrespro.ru/docs/postgresql/16/sql-call
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IIponexypsl 6€3 mapaMeTpoOB

HauHeM c IIpuMepa IIPOCTOMH IIPOIeAypHI Ge3 TapaMeTPOB.
=> CREATE TABLE t(a float);
CREATE TABLE

=> CREATE PROCEDURE fill()
AS $%

TRUNCATE t;

INSERT INTO t SELECT random() FROM generate_series(1,3);
$$ LANGUAGE sql;

CREATE PROCEDURE

UTo6KI BEI3BATh IIPOLIEIYPY, HE0OXO0AMMO HCII0IL30BaTh CIIe[HaIbHBIM OIlepaTop:
=> CALL fill();

CALL

Pe3ysbTaT paboThI BU/IEH B TaGIHILE:

=> SELECT * FROM t;

0.9496231769169448

0.9576499851047511
0.45647389772638647
(3 rows)

A Temepb II€PEOIIPeeIUM HaIly IPOLeyPy B CTEUIE cTaHAapTa SQL:

=> CREATE OR REPLACE PROCEDURE fill()

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t; -- komanpa TRUNCATE noka 4To He nopaepxuBaeTcsi B TakKuUX Mopnporpammax
INSERT INTO t SELECT random() FROM generate_series(1,3);

END;

CREATE PROCEDURE

V6enumMcs B ee pab0TOCIIOCOOHOCTH:
=> CALL fill();

CALL

=> SELECT * FROM t;

0.5143406097651662
0.23528484532400729

0.9093765558795717
(3 rows)

U riorrpoGyeM B IIPOIIeAype BBIIOJIHUTE GHKCAITHI0 TPaH3aKI[UHU:

=> CREATE OR REPLACE PROCEDURE fill()

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1,3);
COMMIT;

END;

ERROR: COMMIT is not yet supported in unquoted SQL function body

O6paTHTe BHUMaHHe, YTO MBI IIOJIYYIJIH OIIUGKY 0 HeJJOITyCTUMOM KOMaH/[e ellle Ha 3Talle oIlpe/ieIeHHUsI II0IITPOrpaMMEI.
[TeperMeHyeM TabJIHITY, C KOTOPOI paboTaeT Hallla IIpolieaypa:

=> ALTER TABLE t RENAME TO ta;

ALTER TABLE



BBI30B HIDKe He IIPHUBeJIET K OIIKM6Ke — TabJIUIIa B OIIpe/ie/IeHUH IIPOIielyphl B CHCTEMHOM KaTaJsIore Telleph IIpeZicTaB/IeHa He 110
HMeHH, a 110 UAeHTUQHUKATOPY, KOTOPBIX OBLII II0JIyY€eH ellle Ha Talle CO3/JaHus II0JIIPOrPaMMBbI.

=> CALL fill();

Ty >Ke caMyIo 33/jJa4y, UTO BBIIIOJIHSLIA IIPOIEypPa, MOXKHO PEIUTh U C IIOMOIIBI0 pYHKITHH, BO3BpaIllaeMoe 3HaUeHHe KOTOPOH
OITpe/iesIsIeTCsI ITOC/IeHUM 0IIepaTopoM. Mo)KHO 0GBSIBUTD THII Pe3yJIbTaTa void, ecti paKTHUeCKH QYHKITHS HUYIero He
BO3BpalllaeT, WK BEPHYTH YTO-TO OCMEICTIEHHOE.

Bo3BpaTHM TabJIvIle IpeKHee UMSI U OIIpefies UM QYHKITHIO:
=> ALTER TABLE ta RENAME TO t;
ALTER TABLE

=> CREATE FUNCTION fill_avg() RETURNS float

LANGUAGE sql

BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1l, 3);
SELECT avg(a) FROM t;

END;

CREATE FUNCTION
B s1r060M cityuae GpyHKITHS BBI3BIBAETCSI B KOHTEKCTE KaKOT0-JING0 BRIPAyKEHHUS:
=> SELECT fill_avg();

fill_avg

0.3006583644094014
(1 row)

=> SELECT * FROM t;

0.5732569517817321

0.2756659879596799
0.053052153486792264
(3 rows)

Yero HeJIb3s JOCTUYD C IIOMOIIBI0 QYHKITHH — 3TO YIIPaBJIeHUs TPaH3aKI[UIMU. Ho U B ITpoIfeypax Ha s3bIKe SQL, KaK MbI
BU/IEJIH, ITO TI0KA He IO/IIeP>KUBAETCS (3aTO IO/IIEP>KUBAETCS ITPU HUCII0JIB30BAHUU PYTHX SI3BIKOB).

IIpomneaypsl c TapaMeTpaMu

Jlo6aBUM B IIPOIle[yPY BXOAHOM ITapaMeTp — YHCJIO CTPOK:
=> DROP PROCEDURE fill();
DROP PROCEDURE

=> CREATE PROCEDURE fill(nrows integer)
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1l, nrows);
END;

CREATE PROCEDURE

TOYHO TakK ke, KaK U B ciIydae QYHKIIUH, IIpYU BHI30Be IIPOoIeAyp paKTHUecKHe ITapaMeTphl MOYKHO Iepe/jaBaTh IT03UITHOHHBIM
C110c060M HJIM II0 UMEHH:

=> CALL fill(nrows => 5);
CALL

=> SELECT * FROM t;



0.21214735877191093
0.18596723149308203
0.3794369561139086
0.24575229241754926
0.80230107081726

(5 rows)

IIporeypsl MOryT TaxKe uMeTh OUT- 1 INOUT-ItapaMeTpsl, ¢ IIOMOIIBI0 KOTOPBIX MOXKHO BO3BpalllaTh 3HAaUEeHU:
=> DROP PROCEDURE fill(integer);
DROP PROCEDURE

=> CREATE PROCEDURE fill(IN nrows integer, OUT average float)
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM t;
INSERT INTO t SELECT random() FROM generate_series(1l, nrows);
SELECT avg(a) FROM t; -- kak B ¢yHKuMM
END;

CREATE PROCEDURE
ITommpobyem:
=> CALL fill(5, NULL /* 3Ha4yeHue He ucnonb3yeTcsi, HO ero Heob6xoaumo ykaszaTb*/);

average

0.6208802949059609
(1 row)
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Heckonbko nmoArporpaMm C OAHUM M TEM Ke UMEHEM
MOZATporpaMma OZIHO3Ha4YHO OIpe/iesisieTCs CUTHaTypou —
MIMeHeM Y BXOJHBbIMU IlapaMeTpamu
THUIT BO3BpAlllaeMOro 3HaUeHUsl U BbIXO/JHbIe ITapaMeTpbl UTHOPUPYIOTCS

TOAXO0/sAIIas MOAPOorpaMMa BbIOMpaeTcs BO BpeMsi BITIOTHEHUS
B 3aBUCUMOCTH OT (DaKTHUeCKHX NTapaMeTpPOB

Komanga CREATE OR REPLACE

TIPU HeCOBMa/[eHUM TUTIOB BXO/IHBIX MTapaMeTPOB CO3/aCT HOBYHO
reperpy>keHHy0 TOANPOrpaMMy

TIPU COBIIa/IeHUY — U3MEHUT CYLL|eCTBYIOLLYO ITOAIIPOrpaMMmy,
HO HeJIb34 MOMEHSATH TUII MMOAINPOTrPaMMBI, TUIT BO3BPAIlldeMOTI'0 3HAUYE€HMS,
trnbsl OUT-rmapametpoB

Meperpy3ka — 3T0 BO3MOXHOCTb MCMNO/Ib30BaHNSI OAHOIO 1 TOTO XXe UMEeHW
A151 HECKO/TbKMX NOANPorpaMm, OT/IM4aroLLmMXca Tunamm napameTpos IN
n INOUT.

CueHamypa noornpozpamMmmMmbl — ee UMSA U TUMbl BXOAHbIX NapamMeTpoB.
[Mpu BbI3oBe PostgreSQL HaxoAnT noAnporpamMmmy, COOTBETCTBYHOLLYHO
curHatype. Bo3MOXHbI cuTyaumn, Korga nogxoadailyo nognporpaMmmy
HEBO3MOXHO onpeaesiMTb 0gHO3Ha4YHO; B TaKOM C/lyyae BO Bpemd
BbIMO/IHEHNA BO3HUKHET OLLMOKA.

OpfHako B curHaTypy, B 4aCTHOCTW, HE BXOAAT:

* TUN nognporpamMmmesl (Npouenypa nan PyHKUuns);
* Tunbl NnapameTpos OUT,

* TuN BO3BpaLLaeMOro 3HayeHus.

[Meperpy3Ky Hago yuuTbiBaTb, BbinosiHAA KomaHay CREATE OR REPLACE
(FUNCTION unn PROCEDURE). Ecniv curHatypa He coBnagaet

HW C OQHOWN 13 CyLLeCcTBYOWMNX, OyaeT co34aHa HoBas NneperpyxeHHas
nognporpaMma, a npu coBnajgeHn — n3MeHeHa CyLlecTByoLLas.

B nocnegHem cnydae He paspellaeTcsa U3MeHaTb TUn nognporpamMmbl, TUM
OUT-napamMeTpoB 1 TUM Bo3BpallaemMoro sHa4yeHns, ogHako MOXHO
N3MEHUTb A3bIK N Apyrue ceorcTBa. MoaTomy nHorga NpUXoauTCes yaanaTb
noanporpaMmmy 1 cos3gasartb ee 3aHOBO, B 3TOM C/lyvyae notpebyercs Takxe
yOa/IUTh 3aBUCALLME OT Hee 00bEeKTbI: Apyrne nognporpamMmel,
npepctasneHnd, Tpurrepsl 1 1. n. (DROP ROUTINE ... CASCADE).

https://postgrespro.ru/docs/postgresgl/16/xfunc-overload
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[TognporpaMmma, NpyUHKUMarOLLasi MapaMeTpbl Pa3HbIX THUIIOB

(hopmasbHbIe TTapaMeTphl UCTIOB3YIOT TTOTMMOPGHbIE TICeBIOTHUTIbI
(Harpumep, anyelement WM anycompatible)

KOHKDEeTHbIN THII JaHHBIX BbIOWPAETCs BO BpeMsl BLITIOTHEHHUS
1o TUIy (pakTUUeCKHX rapamMeTpoB

B HekoTopbIX cryvyasx yaobHO He co3aaBaTb HECKO/IbKO NEePErpyXeHHbIX
nognporpaMm A1 pasHblX TUNOB, & HanucaTb O4HY, NPUHUMAIOLLYHO
napameTpbl 11060ro (MNn noyuTr Nboro) Tuna.

[na 3Toro B kKayecTtse Tuna hopmMasibHOro napameTpa ykasblBaeTcs
cneuunanbHblil Mo1uMophHbIt ncesdomuri. Noka Mbl paCCMOTPUM [Ba
N3 HUX — anyelement 1 anycompatible — HO no3e BCTpPeTUMCH

N Cc ApYyrumn.

MonmopgHbIe NCeBAOTUMNbI B ONpeAeieHn No3BosIAT UCNOb30BaTh
B KauecTBe NnapameTpoB Nt06bIe TUMbI, NPU 3TOM KOHKPETHbIV Tu,

C KOTOpbIM OyaeT paboTaTb NoanporpaMmmMa, BbioMpaeTcs BO BpeMs
BbINO/IHEHNS MO TUMY haKTUUYECKOro napameTpa.

Ecnn B onpegeneHnm ykazaHo HeCKo/IbKO NoSIMMOPAIHbIX NapameTpos
Tuna anyelement, 7o Bce hakTnyeckme napameTpbl HESBHO NPUBOAATCA
K TUMY NepBoro u3 HUX. Ecnm xxe ykaszaHoO HECKO/IbKO napamMeTpoB Tuna
anycompatible, To TMnbI hakTUyeCcknx napameTpoB NPUBOAATCS

K HEKOTOPOMY 06LemMy Tuny.

Ecnu nognporpamma o6bsBneHa ¢ Bo3BpallaeMblM 3Ha4YeHNEM
NOIMMOPAIHOrO TUMa, TO OHa A0/IHKHA UMETh NO KpanHen mepe oauH
BXOZAHOW NoMMOpdIHbIA napameTp. KOHKPETHbIN TUM BO3BpaLLlaemoro
3HaYeHMA TaKxKe onpefensaeTcs ucxona U3 Tmna pakTuyeckoro BXogHOro
napameTpa. Ana nognporpamm B cTune ctaHgaptTa SQL BO3MOXHOCTU
MCNOMb30BaThb NOMMMOPMHbIE TUMNbI AAHHLIX A1 apryMEHTOB HET.

https://postgrespro.ru/docs/postgresql/16/extend-type-system#EXTEND-TY

PES-POLYMORPHIC

https://postgrespro.ru/docs/postgresgl/16/xfunc-sql#XFUNC-SOL-POLYMO
RPHIC-FUNCTIONS
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ITeperpy>keHHBbIE IOJIIPOrPpaMMBbI

Ileperpyska pa6oTaeT OMHAKOBO H I GYHKIUEH, U [JIs1 ITpoLieyp. OHKM UMeEIOT 00IIiee IIPOCTPAHCTBO UMEH.

B xauecTBe IIpuMepa HanuileM QyHKIHIO, BO3BPAILaloIylo 60JIbIllee U3 IBYX I1esIbIX urcel. (IIoxo)kee BeIpakeHHUe eCThb B SQL u
Has3bIBaeTCs greatest, HO MBI HAIIMIIIEM COOCTBEHHYH QYHKIIHIO.)

=> CREATE FUNCTION maximum(a integer, b integer) RETURNS integer
LANGUAGE sql
RETURN CASE WHEN a > b THEN a ELSE b END;

CREATE FUNCTION
IIpoBepum:
=> SELECT maximum(10, 20);

maximum

20
(1 row)

ZlOHyCTI/IM, MBI PeIIiyIyd cesiaTh aHaJIOTUYHYI0 (l)yHKI_[I/IIO UL TpeX YuceJsI. Bﬂarogapa IIeperpyske, He HaJ0 IIPUAYMBIBAThb [JIsd
Hee KaK0e-TO HOBO€ Ha3BaHHUeE:

=> CREATE FUNCTION maximum(a integer, b integer, c integer)
RETURNS integer
LANGUAGE sql
RETURN CASE
WHEN a > b THEN maximum(a, c)
ELSE maximum(b, c)
END;

CREATE FUNCTION
Termeps y Hac Be GYHKIIMH C OMHUM HMEHeM, HO PAa3HBIM YHCJIOM [TapaMeTPOB:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- R T S T L T s S
public | maximum | integer | a integer, b integer | func
public | maximum | integer | a integer, b integer, c¢ integer | func
(2 rows)

U o6e paboTaroT:
=> SELECT maximum(10, 20), maximum(10, 20, 30);

maximum | maximum

Komanza CREATE OR REPLACE 1103B0JIS€T CO3/iaTh IIOIIPOrpaMMy MJIH 3aMEHUTE CYIIeCTBYIOIIYIO, He yAassid ee. [IoCKOJIBEKY B
JAHHOM c/Iydae QyHKIIHS C TAKOM CUTHATYPOM y»Ke CyIllecTByeT, OHa 6y/jeT 3aMeHeHa:

=> CREATE OR REPLACE FUNCTION maximum(a integer, b integer, c integer)
RETURNS integer
LANGUAGE sql
RETURN CASE
WHEN a > b THEN
CASE WHEN a > ¢ THEN a ELSE c END
ELSE
CASE WHEN b > c THEN b ELSE c END
END;

CREATE FUNCTION

IIycTh Hamla GYHKIUSA paboTaeT He TOJIBKO JJIs IeJIbIX YHCeJI, HO U JJI BellleCTBeHHBIX. Kak 3Toro J06UThCI? MOKHO
OIIpe/IeIUTh ellle TaKyl QYHKITHIO:

=> CREATE FUNCTION maximum(a real, b real) RETURNS real
LANGUAGE sql
RETURN CASE WHEN a > b THEN a ELSE b END;



CREATE FUNCTION
Temeps y HaC TPU QYHKIIUH C OZMHAKOBBIM UMEHEM:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B e T ks s
public | maximum | integer | a integer, b integer | func
public | maximum | integer | a integer, b integer, c integer | func
public | maximum | real | a real, b real | func

(3 rows)

/lBe U3 HUX UMEIOT OJJMHAKOBOE KOJIMYECTBO I1apaMeTPOB, HO OTJIMYAIOTCS UX TUIIAMHU:
=> SELECT maximum(10, 20), maximum(1l.l, 2.2);

maximum | maximum

Ecst moAmporpaMmMa IeperpyskeHa HecKOJIbKO pas, TO AJIS IOJTy49eHHsT HHGOPMAIIHH TOJIBKO 0 HEKOTOPBIX M3 HUX MOKHO
ykasaTb B KoMaHze \df TUITEI HHTepeCyIoNHX IapaMeTPOoB:

=> \df maximum real

List of functions

Schema | Name | Result data type | Argument data types | Type
-------- B i s R
public | maximum | real | a real, b real | func
(1 row)

JlajbIlle HaM IPUAETCS OIPe/ie/IUTh GYHKITHH [T BCeX OCTaIbHBIX THIIOB JaHHBIX U IIOBTOPHUTE BCE TO JKe caMoe I TPeX
IapaMeTpoB. IIPUTOM UTO OIlepaTOPHI B TeJle ITUX QYHKITUH GYYT OTHH U Te Ke.

IMomMopdHbIe GYHKITHU

31ech HaM ITIOMOTYT IIOJIMMOpPHEIe THIIEI anyelement 1 anycompatible. 3To IIceBLOTHIIBI, B3aMeH KOTOPHIX IIPH BEI30BE U
HHTepHIpeTanuu GYHKIIUU Oy/eT II0/,CTaBIeH TUII paKTHUeCKOro I1apaMeTpa. PasymeeTcs, B ciIydae oIpeze/eHU
TIOAIIPOrpaMMEI B CTHJIe cTaHgapTa SQL ee Koz 6yzeT paso6paH ellle Ha Talle CO3JaHMUsL, X BOCIIOIb30BaThCs II0JIUMOPOHEIMU
IICeBJ0THUIIAMH He YaCTCsL.

VyiasuMm Bce TPU HAIIK QYHKITUU. ..

=> DROP FUNCTION maximum(integer, integer);

DROP FUNCTION

=> DROP FUNCTION maximum(integer, integer, integer);
DROP FUNCTION

=> DROP FUNCTION maximum(real, real);

DROP FUNCTION

...F 3aTeM CO3IaJIM HOBYIO:

=> CREATE FUNCTION maximum(a anyelement, b anyelement)
RETURNS anyelement

AS $$
SELECT CASE WHEN a > b THEN a ELSE b END;

$$ LANGUAGE sql;
CREATE FUNCTION

Taxas QyHKIIUS [0JDKHA IPUHUMATH JII0601 THUII JaHHBIX (2 paboTaTh 6y/eT ¢ JIF06BIM THIIOM, /IJII KOTOPOTO OIlpefiesieH
orrepaTop «boJIbIIIe»).

IMosyuutca?
=> SELECT maximum('A', 'B');
ERROR: could not determine polymorphic type because input has type unknown

VBB, HeT. B taHHOM Cjiydae CTPOKOBEBIE JIUTepaJIbl MOTYT OBITH THUIIA char, varchar, text — KOHerTHLIﬁ THUII HaM HeusBecTeH. Ho
MOJKHO ITIPUMEHUTE sIBHOE IIPHUBEeHe THUIIOB:



=> SELECT maximum('A'::text, 'B'::text);

maximum

Ellle mpuMep C IPyTUM THIIOM:
=> SELECT maximum(now(), now() + interval 'l day');

maximum

2025-06-25 04:33:00.367568+03
(1 row)

TuI pesysibTaTa QyHKIIMH Beerga Gy/ieT TOT >Ke, YTO U THII IIapaMeTpPOB.

Ho MO’XHO IIPOABUHYTHCS ellfe Jjajbllle — cZieaTh TaK, YTO6RI MOYKHO GBLIO UCII0IH30BaTh B ITOJIMMOPGHBIX ITOAIIPOrpaMMax He
a6COoJIIOTHO OIMHAKOBEIE THIIBI, @ COBMECTHMEIE, TO €CTh T€, YTO MOTYT OBITh IIPHUBEIEHBI JPYT K APYTY HesIBHO. /711 3TOT0 HY>KHO
HCII0JIL30BaTh IIOJIMMOPQHEIN IICeBAOTUII anycompatible.

VyianuM Hanry QYHKIIHIO ¥ B3aMeH Hee CO3[jaluM IPYIYIo:
=> DROP FUNCTION maximum;
DROP FUNCTION

=> CREATE FUNCTION maximum(a anycompatible, b anycompatible)
RETURNS anycompatible
AS $%
SELECT CASE WHEN a > b THEN a ELSE b END;
$$ LANGUAGE sql;

CREATE FUNCTION
IIOBTOPHM HAIII OITBIT C ITapaMeTPaMHU-TATePaTIaMH:
=> SELECT maximum('A', 'B');

maximum

IMosyuniiocs!
Ho ecJi THIIBI ITapaMeTPOB He COBIIQ/al0T U He MOT'YT GBITh HEIBHO IIPUBeZIeHBI K HEKOTOPOMY 06I1leMy THILYy, TO OyzeT oIrubKa:
=> SELECT maximum(1l, ‘'A');

ERROR: invalid input syntax for type integer: "A"
LINE 1: SELECT maximum(1l, 'A');

B atoMm IIprMepe TaKoe OTPaHUYE€HHE BBIIVIATUT €CTeCTBEHHO, X0TA B HEKOTOPBIX CIydasdX OHO MOKET OKasaThCAd U Hey}loﬁHLIM.

OrmpezesiuM Tenlephb QYHKITHIO C TpeMs ITapaMeTpaMH, HO TakK, YTOOBI TPeTHUM MOXKHO GBLJIO He YKa3bIBaTh:

=> CREATE FUNCTION maximum(
a anycompatible,
b anycompatible,
c anycompatible DEFAULT NULL
) RETURNS anycompatible
AS $%
SELECT CASE
WHEN ¢ IS NULL THEN
X
ELSE
CASE WHEN x > ¢ THEN x ELSE c END
END
FROM (
SELECT CASE WHEN a > b THEN a ELSE b END
) max2(x);
$$ LANGUAGE sql;

CREATE FUNCTION

=> SELECT maximum(10, 11.21, 3e3);



maximum

Tak pa6oraert. A Tak?
=> SELECT maximum(10, 11.21);

ERROR: function maximum(integer, numeric) is not unique
LINE 1: SELECT maximum(10, 11.21);

HINT: Could not choose a best candidate function. You might need to add explicit type
casts.

A TaK IIpOU30IIIes KOHGIUKT Ieperpy>KeHHBIX GYHKITHN:
=> \df maximum

List of functions

Schema | Name | Result data type | Argument data types
| Type
-------- R s e e R
_____________________ B
public | maximum | anycompatible | a anycompatible, b anycompatible
| func
public | maximum | anycompatible | a anycompatible, b anycompatible, c anycompatible
DEFAULT NULL::unknown | func
(2 rows)

HeBO3MOKHO IIOHATH, UMeeM JIM Mbl B BU/ly QYHKIIMIO C IBYMs IlapaMeTPaMH, HJIM C TpeMs (HO IIPOCTO He yKasaIu IOC/IeJHHI).
MEI penIuM 3TOT KOHQJIHKT IIPOCTO — YAAIHM IIEPBYI0 QYHKITHIO 32 HEHaZ0GHOCTHIO.

=> DROP FUNCTION maximum(anycompatible, anycompatible);

DROP FUNCTION

=> SELECT maximum(10, 11.21), maximum(10, 11.21, 3e3);

maximum | maximum
_________ B

11.21 | 3000
(1 row)

Tenepb Bce paboTaeT. A B TeMme «PL/pgSQL. MaccuBBI» MBI y3HaeM, KaK OIIpefiesIsiTh IIOIIPOrpaMMBbl C IIPOU3BOJILHBIM YK CJIOM
apaMeTpoB



ITormn POQSFEE

MOo’KHO CO3/]aBaTh ¥ UCI0/Ib30BaTh COOCTBEHHBIE TPOLIeAYPbl

B otmmune oT QyHKLMM, NTPOLIeyPbI BBI3bIBAIOTCS OIepaTopoM
CALL u MOryT yIpas/iAiTb TPaH3aKLIUAMU

Ilnst mpouieayp v QyHKIMM NOAep>KUBAOTCS IeperpyskKa
Y TIOMMMOpP(hU3M



of] PROFESSIONAL

Mpaktuka L) Posigras

1. B tabnwuie authors umeHa, hamMuIuu 1 0TYECTBA aBTOPOB
TI0 CMBIC/TY I0JDKHBI ObITh YHUKAJIbHBI, HO 3TO yC/IOBUE HUKaK He
nipoBepsieTcsl. Hanmiivire nporeypy, yAa/stolyt0 BOSMOXKHbIE
NyO/TMKaThl aBTOPOB.

2. Utob6nl HeOOXOAMMOCTE B TI0[0OHOI TTpolie[ype He BO3HUKaa,
CO37laiiTe OrpaHUuUeHue 11eJI0CTHOCTH, KOTOpOe He TM03BOJIUT
TIOSIB/ISATHCS AyO/MMKaTam B OyylieMm.

1. B npusioXeHnn BO3MOXXHOCTb A06aBNATL aBTOPOB NOABUTCA B TEME
«PL/pgSQL. BbinonHeHne 3anpocoB». A noka A/ NpoBepKn MOXHO
[06aBUTb Ay6nukatbl B Tabnuuly Bpy4HYIO.



1. VcrpaHeHue Ay6/IMKaTOB

B 11eJIsIX ITPOBEPKU F06aBUM BTOPOTO IIyIITKKHA:

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES ('Mywkuu', 'Anekcanpp', 'CepreeBuy’);

INSERT 0 1

=> SELECT last_name, first_name, middle_name, count(*)
FROM authors
GROUP BY last_name, first_name, middle_name;

last_name | first name | middle_name | count

------------ e T TR
(67100 | OxoHaTaH | | 1
Ctpyraukuin | Bopuc | HataHoBMY | 1
MywkunH | AnekcaHgp | Cepreesuy | 2
Ctpyraukuit | Apkapuin | HataHoBMY | 1
ToncTton | Jles | Hukonaesuy | 1
Typrexes | UBaH | Cepreesunu | 1
(6 rows)

3ajady ycTpaHeHHs [yGIMKaTOB MOJKHO PEellIUTh PasHbIMHU cIloco6aMu. HarmpuMmep, Tak:

=> CREATE PROCEDURE authors_dedup()
LANGUAGE sql
BEGIN ATOMIC
DELETE FROM authors
WHERE author_id IN (
SELECT author_id
FROM (
SELECT author_id,
row_number() OVER (
PARTITION BY first_name, last_name, middle_name
ORDER BY author_id
) AS rn
FROM authors
) t
WHERE t.rn > 1
)i
END;

CREATE PROCEDURE
=> CALL authors_dedup();
CALL

=> SELECT last_name, first_name, middle_name, count(*)
FROM authors
GROUP BY last_name, first_name, middle_name;

last_name | first name | middle_name | count

------------ e T TR
(¢:710h | OxoHaTaH | | 1
Ctpyraukuin | Bopuc | HataHoBMY | 1
MywkunH | AnekcaHgp | Cepreesuy | 1
Ctpyraukuit | Apkapuin | HataHoBMY | 1
ToncTton | Jles | Hukonaesuy | 1
Typrexes | UBaH | Cepreesunu | 1
(6 rows)

2. OrpaHuyeHHe 1eJIOCTHOCTH

Co37aTh MOAXO/SIIIee OTPaHUYEHHE 1IeJI0CTHOCTH MeIllaeT TOT GaKT, YTO OTYECTBO MO>KeT GhITh HeoIrpeesieHHbIM (NULL).
HeompezesieHHBIE 3HAYEHUSI CYUTAIOTCS PA3IMYHBIMUY, II09TOMY OTpPaHHYEHHE

UNIQUE(first_name, last_name, middle_name)
He [ToMenIaeT fo6aBUTh BToporo /koHaTaHa CBudTa 6e3 oTyecTsa.

3a/1auy MOKHO PeIlInTh, CO3/[aB YHUKAJIbHBIA HH/EKC:



=> CREATE UNIQUE INDEX authors_full_name_idx ON authors(

last_name, first_name, coalesce(middle_name,'")
);

CREATE INDEX
IIpoBepum:

=> INSERT INTO authors(last_name, first_name)
VALUES ('CeBu¢t', '[IxoHaTaH');

ERROR: duplicate key value violates unique constraint "authors_full_name_idx"
DETAIL: Key (last name, first name, COALESCE(middle name, ''::text))=(CBu¢t, [xoHaTaH, )
already exists.

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES ('Mywkuu', 'Anekcanpp', 'CepreeBuy’);

ERROR: duplicate key value violates unique constraint "authors full name idx"
DETAIL: Key (last name, first name, COALESCE(middle name, ''::text))=(MNywkuH, AnekcaHgp,
Cepreesny) already exists.



of] PROFESSIONAL

[1pakTuka+ Posigres

1. Tlonyuwutcst M co3AaTh B OHOW U TOM Ke CXeMe U UMeIOLLIUe
OJTHO U TO >Ke UMS: a) MPOoLielypy C OAHUM BXOAHBIM ITapaMeTpPOM,
0) GyHKI[MIO C OHUM BXOAHBLIM [TAPAMETPOM TOTO JKe THTIa,
BO3BpAlL[aoLIyI0 HEKOTOPOe 3HaueHue? B) MpoLeypy C O4HUM
BXOJHBIM Y OJJHUM BbIXOZHBIM napameTpom? [IpoBepsTe.

2. B Tabsuiie XpaHSTCS BellleCTBEHHbIE Uncia (Harpumep,
pe3y/bTaThl KAKUX-TM00 n3MepeHuit). Hanumuvre mipoiieaypy
HOPMaJIM3aluM JaHHbIX, KOTOpasi yMHOXaeT BCe YMCJIa Ha
orpeiesieHHbINA K03 PUIMEHT Tak, YTOObI BCe 3HaUeHUsI TIOTTa/T|
B UHTepBas ot —1 go 1.

I[Tporjemypa /jo/bKHA BO3BpalljaTh BLIOPAaHHBIM KO3(POUITHUEHT.

10

2. B kayecTBe Ko3ahhunymeHTa BO3bMUTE MakCMMasibHoe abCcoNoTHOE
3Ha4YeHune n3 Tabnumupl.



1. Ileperpyska npounejyp U GQyHKIHH

=> CREATE DATABASE sql_proc;

CREATE DATABASE

=> \c sql_proc

You are now connected to database "sql proc" as user "student".

He mOIy4YuTCS, TaK KaK B CUHTHATYPY IIOAIIPOrPpaMMEbI BXOZHUT TOJIBKO MMS M THII BXOJHBIX IIapaMeTpoB (BO3BpalllaeMoe 3HaueHHe
HUTHOPUPYETCs), ¥ IIPY 3TOM IIPOLIeAYPHI ¥ QYHKITUH UMET 001I[ee IIPOCTPAHCTBO UMEH.

=> CREATE PROCEDURE test(IN x integer)
LANGUAGE sql
RETURN 1;

CREATE PROCEDURE

=> CREATE FUNCTION test(IN x integer) RETURNS integer
LANGUAGE sql
RETURN 1;

ERROR: function "test" already exists with same argument types

B HEKOTOPHIX COOBINEHHUSX, KaK U B 3TOM, BMECTO CJIOBa «IIpoIieZlypa» UCII0Ib3yeTcs «YHKITH», IIOCKOILKY BO MHOTOM OHH
YCTPOEHH! OHHAKOBO.

=> CREATE OR REPLACE PROCEDURE test(IN x integer, OUT y integer)
LANGUAGE sql
RETURN x;

ERROR: cannot change whether a procedure has output parameters
HINT: Use DROP PROCEDURE test(integer) first.

Taxyro IIpoIelypy TOXKe CO3/iaTh Hesb3s, TaK KaK y>Ke MMeeTcs IIPolie/ypa ¢ TAKOM »Ke CUTHAaTypPOH, a USMeHATh BBIXO[HEIE
napaMeTpsl (M GaKT UX HaJIU4Ms) [JIs UMeIOIe s IIOAIIporpaMMBl TakoKe 3alpeleHo. Ham mpejiaraioT yaaauTh
TOATIPOTPaMMYy, YTOOBI 3aTeM CO3ZIaTh ee 3aHOBO.

2. Hopmasmmsanus JaHHBIX

TaGJIHIIa C TeCTOBBIMU JAaHHBIMH:
=> CREATE TABLE samples(a float);
CREATE TABLE

=> INSERT INTO samples(a)
SELECT (0.5 - random())*100 FROM generate_series(1,10);

INSERT 0 10
IIpore;ypy MOXKHO HaIIMCaTh, UCIIOIb3YsI OAUH SQL-omeparop:

=> CREATE PROCEDURE normalize_samples(INOUT coeff float)
LANGUAGE sql
BEGIN ATOMIC
WITH c(coeff) AS (
SELECT 1/max(abs(a))
FROM samples
)l
upd AS (
UPDATE samples
SET a = a * c.coeff
FROM ¢
)
SELECT coeff FROM c;
END;

CREATE PROCEDURE

=> CALL normalize_samples(NULL);

0.020103589768693687
(1 row)



=> SELECT * FROM samples;

-0.9482026078972945
1
-0.06093191741360278
0.6630590294322778
-0.7574360045296544
-0.8360738957082922
-0.23568487500422194
0.20860225980922398
-0.0390549657084675
0.6826130630145235
(10 rows)

=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE sql_proc;

DROP DATABASE



